In this note, we give an explicit expression for the quantile of a mixture of two random variables. We carefully examine all possible cases of discrete and continuous variables with possibly unbounded support. The result is useful for finding bounds on the Value-at-Risk of risky portfolios when only partial information is available (Bernard and Vanduffel (2014) ).
Consider a sum S = IX+ (1 − I)Y, where I is a Bernoulli distributed random variable with parameter q and where the components X and Y are independent of I. Our objective is to find an explicit expression for the quantiles of S as a function of the quantiles of its components X and Y . A direct application is to find bounds on Value-at-Risk in the case when partial information is available (Bernard and Vanduffel (2014) ). 
This maximum can be computed explicitly by distinguishing along the four following cases for F (·) and for G(·) :
We have summarized the computations of s p in Table 1 for the sixteen possible combinations. 
Proof. Denote by F (x) and G(x) the distributions of X resp. Y. Since X and Y are independent of I we find for the distribution of S = IX+ (1 − I)Y,
Let p ∈ (0, 1) and denote
In what follows, when considering α, β ∈ (0, 1) we always assume that they satisfy qα + (1 − q)β = p. Note that we define α * as
and β * = p−qα * 1−q
. The proof consists in verifying that s p can always be expressed as
From 
Y (β * ) as in this case (4) will obviously hold.
. It is also clear that for α < F (s p ) and thus β > G(s p ), one has that F −1
X (F (s p ). However, for α < F (s p ) and thus β > G(s p ), one has that F −1
G has a discontinuity in s p and there exists z < s p , G(z) = G(s − p ) so that G is constant on some interval (r, s p ) with r < s p . From (5), 
S (p) < s p should hold (similar to the case (2b)) which is a contradiction with the definition of s p .
Case 3: F has a discontinuity in s p and for all z < s p , F (z) < F (s 
We also know that F S (s − p ) p F S (s p ) and there are two possibilities: In the case when By changing the role of X and Y we have that the case (4a) corresponds to (1d), the case (4b) corresponds to (2d) and the case (4c) corresponds to (3d). Finally the case of (4d) is treated as follows. In the case (4d), both F and G are discontinuous at s p , and there exists z 1 and z 2 such that F (z 1 ) = F (s p ) and G(z 2 ) = G(s p ) so that F is constant on (z 1 , s p ) and G is constant on (z 2 , s p ). Then 
